In present research, a modified DEA model has been used to evaluate the efficiency of different regions of Fars electricity distribution company in a Fuzzy environment. This model eliminates the weak points of basic models of data envelopment analysis in calculation of a different collection of selected weights for different units. First, the efficiency of electricity distribution units was measured using classical model of data envelopment analysis, and then this action was performed using modified model. In classic model, 5 electricity distribution units out of 18 were considered as efficient areas (about 28%), while in modified model, only 1 unit (about 5.5%) was efficient. The average of unit efficiency in classical model was 0.74, while in modified model it was 0.36. It indicates that this model not only eliminates the mentioned weak point, but also it increases the differentiation potential of classical models.
Introduction
Nowadays, reviewing and evaluation of performance of organizations, is one of the most important subjects in industrial world. Each organization requires an evaluation system in order to understand the level of desirability of its subset units. Data envelopment analysis (DEA) technique is one of the most applicable techniques which is recently used to evaluate the performance of organizations. Data envelopment analysis is a concept of evaluation measurement of efficiency levels within an organizational group, in which efficiency of each unit is measured comparing to a number of units which have the highest level of efficiency [1] . This technique is based on linear programming which acts as a standard for performance measurement through using mathematical dimensions. But standard techniques of data envelopment analysis have some limitations and weak points. One of these weaknesses is that firstly, since data envelopment analysis is too sensitive, data which enter to the classical models of data envelopment analysis should be accurate and certain. But in real world, many data are ambiguous and inaccurate, and are based on verbal judgments. So, in this research it is tried to minimize the impact of such sensitivities through using Fuzzy approach and combining it with data envelopment analysis. Second, in data envelopment analysis, the set of selected weights for different units is different. Since for evaluation of efficiency level of each unit, a linear programming model should be solved, units select the weights in a way that they reach to the maximum level of efficiency. The fact that similar factors for different units have different weights, may be unacceptable [2, 3] . So, in this research it is tried to solve the weaknesses of traditional DEA models through using Fuzzy approach and combining it with DEA method, and also controlling and limiting the weights. In an applied example, this model has been used to evaluate the efficiency of 18 areas of electricity distribution.
Data envelopment analysis
The story of DEA gets back to the subject of PHD thesis by Rhodes and guidelines of his professor Cooper, a thesis that evaluated the performance of state schools of USA. This study resulted in publication of the first article about DEA introduction in 1978. In this year, data envelopment analysis was added to economic literature by CCR group, through universalization of Farrell method which could include the production process with some production factors and some products. In general, this method was known as efficiency measurement method [4] . DEA method uses linear programming technique, and it is a nonparametric method in estimation of efficiency [5] . As mentioned before, efficiency of a decision making unit, is a result of output to input ratio of that unit. If an organizational unit can produce more output with fixed inputs, or it can produce fixed or more outputs with lower inputs, that organizational unit will have higher efficiency [6] . If the decision making units (DMU j ) just has one input and one output, efficiency will be the result of output to input ratio. But if a decision making unit has different inputs and outputs, to find a same weight for different outputs and inputs is difficult or sometimes impossible. Here, DEA technique should be used [7] . If we have an organization with n number of decision making units, m number of inputs (I ij ), and s number of outputs, so: Number of decision making unit J= 1, 2, …, n Number of input I= 1, 2, …, m So: Unit efficiency= total weights of outputs/ total weights of inputs. In mathematics, above equation is shown as below:
In above equation,"W r " is the weight of "r" output, and "V i " is the weight of i input. To use DEA technique and evaluate each decision making unit, a linear programming model should be created and according to it, the relative efficiency of each DMU should be compared to others. So, equal to the numbers of decision making units, linear programming models should be created, in order to determine the relative efficiency (E j ) of each unit [7] . http://www.ispacs.com/journals/jfsva/2015/jfsva-00232/ International Scientific Publications and Consulting Services
Obtaining common set of weights (CSW) in Fuzzy DEA
Data envelopment analysis is a mathematical programming method to evaluate the relative efficiency in a group of decision making units. One of the main results of this evaluation is the virtual coefficient or weight which is allocated to each decision making unit. This set of weights is different for different units. In some cases, it may be unacceptable that similar factors have very different weights. So, obtaining a common set of weights (CSW) which all decision making units follow it, can be vital. In this section the method of Saati & Memarian is proposed to find such a common set of weights [8, 9, 10] . In this method, the flexibility of factors will be limited, through evaluation of their high weights. Then, common set of weights is obtained through compressing these distances. Assume that m number of decision making units, consume different values of n number of Fuzzy inputs, in order to produce S number of outputs. V i and U r are the weights allocated to i input (i=1,…,m), and r output (r=1,…,s). Model 1 is a Fuzzy linear programming model. Regardless of this issue that weights should not be equal to 0, there is no limitations for the weights, except that they should be selected in a way that unit efficiency gets a value more than 1. The advantage of this flexibility is that it allows the unit to allocate the highest efficiency coefficient to itself. Although, such a flexibility may cause that some of the weights gets very low values. So, the factors related to these weights (input or output) will have a very little effect in evaluation of efficiency, and this problem gets worse when the manager determines this factor as an important factor in evaluation of efficiency. Since for evaluation of each unit a linear programming model should be solved, and in each model the factors can get different weights, it is unacceptable that similar factors for different units, have different weights. To control the flexibility of weights, limited model of data envelopment analysis is proposed. http://www.ispacs.com/journals/jfsva/2015/jfsva-00232/ International Scientific Publications and Consulting Services This model limits the flexibility of weights in a special range. These ranges are similar for all units, and they should follow it, unless model number 2 will be impossible.
The proposed model
Determination of similar weights for units, is done through a two-stage process. In the first stage, high range of factor is determined through solving a Fuzzy linear programming model of each factor. In the second stage, similar set of weights is determined through compressing the weights ranges by solving a linear programming model. Using two-stage model proposed by Saati et al [8] , the below model will be obtained at the end of the first stage: 
Above model is a non-linear programming model. Using the stage number 2, model 5 will be converted to below one: In this form, the efficiency of model will be equal to: ej= (ejm, ejα, ejβ) for each j that: 
Methodology
Inputs are the resources which are used by decision making units to produce outputs, and normally outputs are the services and products that are made of inputs by decision making units. In efficiency evaluation through data envelopment analysis, to select the inputs and outputs correctly is a very important issue. Managers of decision making units usually introduce many factors as inputs and outputs of system, and the researcher should use the most important options out of them. Ministry of energy has considered special factors for evaluation of electricity distribution companies. Inputs and outputs of this research have been selected by experts from the list of these factors. In this research, multi-attribute decision-making, paired comparisons and AHP methods have been used to recognize input and output variables using experts` opinions. To do so, a questionnaire was distributed among experts of electricity distribution company. The experts allocated some points to the mentioned inputs and outputs using paired comparisons tables, and in the second step, after analysis of paired comparisons tables through single-level group AHP, the factors which had the highest weights were selected as inputs and outputs of the model. The research inputs include: 1. Human resources: in researches which are performed recently, human resource is considered as one of the most important inputs. Now, different industries found out this fact that human resource is the most valuable asset of each organization, that optimum use of it can improve the efficiency of organization significantly. In this research, human resource input is divided into 5 groups according to the level of education: Master's degree and higher, Bachelor's degree, associate's degree, diploma, and under diploma. 2. The power of transformers: the transformer is a static device that transforms a fixed electrical energy from one circuit to another with the same frequency. Transformers are divided into two groups according to establishment place: ground transformers, air transformers. The research outputs include: 1. Energy sale: the level of energy sales of different distribution units, is considered as an output measure in evaluation of efficiency of that unit. This energy is consumed in home, public places, agriculture, industry, and business, each of which has a different tariff. 2. The average interruption duration: the time of interruption in each distribution unit, is considered as an output. 3. Losses of energy: energy losses include the energy amount which is lost in delivery from production point to consumption point, as a result of the nature of electricity network. In this model, after that inputs and outputs of issue were combined together in Fuzzy form, enters modified output-oriented CCR model, and then the model is solved. The method of combination of inputs and outputs is described shortly in the following. For fuzzy combining of human resource factor, below formula is used: http://www.ispacs.com/journals/jfsva/2015/jfsva-00232/ International Scientific Publications and Consulting Services Human resource of each management = (fuzzy weight of each education grade)(job experience)(the number of individuals in each education grade) The calculated weight for each educational grade has been obtained through the opinions of electricity distribution company. Fuzzy group AHP method has been used for calculation of each educational grade. In this method, first, all triangular fuzzy numbers are converted to certain numbers using enclosed area method, and then the weights of each educational grade has been calculated single-level group AHP. After completion of above-mentioned calculations, below results are obtained (Table 1) : Calculation of fuzzy combination of human resources has been performed as below: Human resource of each management= (the number of individuals with master`s degree or higher)(job experience)(0.5)+ (the number of individuals with bachelor`s degree)(job experience)(0.245)+ (the number of individuals with associate`s degree)(job experience)(0.15)+ (the number of individuals with diploma degree)(job experience)(0.068)+ (the number of individuals with under diploma degree )(job experience)(0.035)
The second input (transformers) were combined with below fuzzy weights, in order to calculate the level of the second input (Table 2 ). In final, below method has been used to fuzzy combination of transformers: The number of transformers of each management= (the number of ground transformers)(0.2.729)+(the number of air transformers) (3.1) Fuzzy weights calculated for the first output (sales) is as below (Table 3) : Note: units which have efficiency values more than 1, are the efficient units that their efficiency level has been calculated by AP method. As you can see, only one unit has been considered as efficient unit in this method. The average of efficiency values in this model is equal to 36%, which has a significant decrease comparing to classical model of data envelopment analysis. In classical DEA, 5 units were considered as efficient units, and the average of efficiency values was equal to 74%.
Conclusions
In classical model, 28% of distribution units, that is; 5 units out of 28 units, were considered as efficient units, and efficiency average was equal to 0.74, but in modified model, only one unit (5.5%) was considered as efficient unit, and efficiency average was equal to 0.36. khorambid unit, which is the only efficient unit in modified model, has had the highest level of efficiency in classical model too (AndersonPeterson model). th place in the classical model. The results indicate that the model proposed in this research, through controlling the weights and limiting them, not only has solved one of the problems of classical DEA models in controlling the weights, but also it has increased the ability to separate efficient and non-efficient units. Of course, it should be reminded that one of the problems of the model proposed by Saati & Memariani is that, it does not introduce the reference units and it presents target values for non-efficient units.
